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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and method for 
automatic production of a disassembling drawing, and recording media 
capable of simply producing a disassembling drawing. 
SOLUTION: The apparatus 1 for automatic production of a 
disassembling drawing comprises a control unit 2, an input device 3, an 
output device 4, database 7 for shapes of parts, and database 8 for 
assembly structures. Data for the shapes of the parts regarding a 
product are memorized in the database 7 for the shapes of the parts. 
Data for assembly structures and assembling conditions are 
memorized in the database 8 for assembly structures. The control unit 
2 provides the disassembling drawing of the product by replacing a 
disposed position of the parts such that the parts are moved in a 
disassembling direction that is determined by the data for assembling 
conditions, on the basis of the data for assembly structures and 
assembling conditions. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The configuration data of the components are the exploded view automatic listing device which 
creates the design drawing about a manufacture object on the basis of computer exchange, and concerning 
said manufacture object, A storage means to memorize decomposition condition data required in order to 
create an exploded view, The exploded view automatic listing device characterized by having an exploded view 
creation means to create the exploded view of said design drawing by changing the arrangement location of 
the components plotted from said configuration data based on said decomposition condition data. 
[Claim 2] It is the exploded view automatic listing device according to claim 1 which said decomposition 
condition data consist of assembly structure data in which the relation between each part articles is shown, 
and decomposition direction condition data in which the migration direction of the components at the time of 
decomposition is shown, and is characterized by for said exploded view creation means to create said 
exploded view by changing the arrangement location of said component in the decomposition direction decided 
from these decomposition direction condition data based on assembly structure data and decomposition 
direction condition data. 

[Claim 3] It is the exploded view automatic listing device according to claim 2 characterized by for said 
decomposition direction condition data being condition data with a group inputted as conditions with a group 
for attaching components when creating the group attached chart of said design drawing, and said exploded 
view creation means creating said exploded view by changing the arrangement location of said component 
based on said condition data with a group. 

[Claim 4] The configuration data of the components are the exploded view automatic creation approach which 
creates the design drawing about a manufacture object on the basis of computer exchange, and concerning 
said manufacture object, Decomposition condition data required in order to create an exploded view are 
memorized by the storage means, and an exploded view creation means carries out based on said 
decomposition condition data. The exploded view automatic creation approach characterized by creating the 
exploded view of said design drawing by changing the arrangement location of the components plotted from 
said configuration data. 

[Claim 5] The step with which incorporate the configuration data of the components about a manufacture 
object, and decomposition condition data required in order to create an exploded view, and a computer 
remembers them to be for a storage means, The step which creates the exploded view of the design drawing 
about said manufacture object by changing the arrangement location of the components with which an 
exploded view creation command is answered and said computer is plotted from said configuration data based 
on said decomposition condition data, The record medium which recorded the program for making a computer 
perform the step which said computer makes output said exploded view to an output means and in which 
computer reading is possible. 



CLAIMS 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an exploded view automatic listing device, the exploded view 

automatic creation approach, and its record medium. 

[0002] 

[Description of the Prior Art] In designing products (components), such as autoparts, in recent years, CAD 
which is a design system with computer exchange is used widely, as compared with the design of the product 
on the space till then, retrieval and reuse of the past data with easy processing and correction of data with 
which a simulation becomes possible are easy for the design of the product using this CAD system — etc. — 
there are many advantages. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the manual in which the assembly procedure at the 
time of assembling components is shown may be created based on the CAD data created using the CAD 
system. As for the design which used the CAD system, being performed by the independent engine is [ this 
manual preparation activity ] common, and each engine is creating the manual based on CAD data uniquely in 
the present condition. 

[0004] Although the exploded view needed to be put on this manual in order to explain the assembly of 
components gradually, the present condition was creating that exploded view manually based on CAD data. 
Therefore, manual preparation, i.e., exploded view creation, took time and effort very much, and the problem of 
exploded view creation tending to generate a mistake on trouble, long-duration-izing of exploded view creation, 
and an exploded view had arisen. 

[0005] This invention is made in view of the aforementioned trouble, and the purpose is in offering the 
exploded view automatic listing device which can create an exploded view easily, the exploded view automatic 
creation approach, and its record medium. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, in invention according to claim 
1 The configuration data of the components are the exploded view automatic listing device which creates the 
design drawing about a manufacture object on the basis of computer exchange, and concerning said 
manufacture object, Let it be a summary to have had an exploded view creation means to create the exploded 
view of said design drawing by changing the arrangement location of the components plotted from said 
configuration data a storage means to memorize decomposition condition data required in order to create an 
exploded view, and based on said decomposition condition data. 

[0007] According to this invention, an exploded view creation means creates the exploded view about a design 
drawing by changing the arrangement location of the components plotted from configuration data based on the 
decomposition condition data memorized by the storage means. Therefore, an exploded view is obtained 
simply, without creating an exploded view automatically and doing a troublesome plot activity, in case the 
assembly-operation manual about a manufacture object is offered. 

[0008] The assembly structure data which said decomposition condition data show the relation between each 
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part articles in invention according to claim 1 by invention according to claim 2, Consisting of decomposition 
direction condition data in which the migration direction of the components at the time of decomposition is 
shown, said exploded view creation means makes it a summary to create said exploded view by changing the 
arrangement location of said component based on assembly structure data and the decomposition direction 
condition data in the decomposition direction decided from these decomposition direction condition data. 
[0009] According to this invention, in addition to an operation of invention according to claim 1, exploded view 
creation is performed by changing the arrangement location of components in the decomposition direction 
where an exploded view creation means is decided from the decomposition direction condition data based on 
assembly structure data and the decomposition direction condition data. 

[0010] In invention according to claim 3 f in invention according to claim 2, said decomposition direction 
condition data are condition data with a group inputted as conditions with a group for attaching components, 
when creating the group attached chart of said design drawing, and said exploded view creation means makes 
it a summary to create said exploded view by changing the arrangement location of said component based on 
said condition data with a group. 

[001 1] According to this invention, in addition to an operation of invention according to claim 2, an exploded 
view creation means creates an exploded view by changing the arrangement location of components based on 
the condition data with a group inputted as conditions with a group, when creating the group attached chart of 
a design drawing. Therefore, since exploded view creation is performed based on condition data with a group, 
the new data for exploded view creation are not needed, and it is not necessary to newly input the data about 
exploded view creation. 

[0012] By invention according to claim 4 Configuration data of the components are the exploded view 
automatic creation approach which creates the design drawing about a manufacture object on the basis of 
computer exchange, and concerning said manufacture object, Decomposition condition data required in order 
to create an exploded view are memorized by the storage means, and let it be a summary to create the 
exploded view of said design drawing by changing the arrangement location of the components with which an 
exploded view creation means is plotted from said configuration data based on said decomposition condition 
data. 

[0013] According to this invention, the configuration data of the components about a manufacture object and 
decomposition condition data required in order to create an exploded view are memorized by the storage 
means. And an exploded view is plotted by changing the arrangement location of the components with which 
an exploded view creation means is plotted from configuration data using these data based on decomposition 
condition data. Therefore, an exploded view is obtained simply, without creating an exploded view automatically 
and doing a troublesome plot activity, in case the assembly-operation manual about a manufacture object is 
offered. 

[0014] The configuration data of the components concerning a manufacture object by invention according to 
claim 5, The step with which incorporate decomposition condition data required in order to create an exploded 
view, and a computer remembers them to be for a storage means, The step which creates the exploded view 
of the design drawing about said manufacture object by changing the arrangement location of the components 
with which an exploded view creation command is answered and said computer is plotted from said 
configuration data based on said decomposition condition data, Let it be a summary to have recorded the 
program for making a computer perform the step which said computer makes output said exploded view to an 
output means. 

[0015] According to this invention, the configuration data of the components about a manufacture object and 
decomposition condition data required in order to create an exploded view are memorized by the storage 
means. And an exploded view creation command is answered, the exploded view of the design drawing about a 
manufacture object is created by changing the arrangement location of the components plotted from 
configuration data based on decomposition condition data, and the exploded view is outputted to an output 
means. Therefore, an exploded view is obtained simply, without creating an exploded view automatically and 
doing a troublesome plot activity, in case the assembly-operation manual about a manufacture object is 
offered. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/21/2005 



JP,2003-076724,A [DETAILED DESCRIPTION] Page 3 of 7 




[0016] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the exploded view automatic listing device 
which materialized this invention is explained according to drawing 1 - drawing 10 . 

[0017] Drawing 1 is the outline block diagram of an exploded view automatic listing device. The exploded view 
automatic listing device 1 creates the design drawing of the product used as a design object by CAD. The 
exploded view automatic listing device 1 is equipped with the control unit 2 as an exploded view creation 
means, the input unit 3, and the output unit 4 as an output means. A control unit 2 creates the drawing about 
a product based on the text and the drawing information on a graphic form that it was inputted by the input 
unit 3, and outputs the drawing to it in the format that an output unit 4 is proper. In addition, a control device 
2 consists of CPU, a ROM, RAM, etc., an input device 3 consists of a keyboard, a pointing device, etc., and an 
output unit 4 consists of a display, a printer, etc. 

[0018] The exploded view automatic listing device 1 is equipped with a reader 5, and the program for exploded 
view automatic creation as a program written in CD-ROM6 as a record medium is read by the reader 5, and it 
is installed on a hard disk (illustration abbreviation). A control unit 2 creates CAD drawings, such as a group 
attached chart and an exploded view, as a design drawing of a product based on this program for exploded 
view automatic creation. 

[0019] The exploded view automatic listing device 1 is equipped with the part-shape database 7 and the 
assembly structure database 8 as a storage means by which the various data inputted using the input device 3 
are memorized. The configuration data (three-dimension data) of the components which are the minimum 
decomposition units of a product are memorized by the part-shape database 7. The various data (assembly 
structure data, condition data with a group) which decide relating between each part articles to be the 
assembly structure database 8 are memorized. This assembly structure data sets up whether predetermined 
components are attached to the components of which point with a group. 

[0020] Drawing 2 is the CAD drawing of the product after the completion with a group displayed on a display. 
The group attached chart 9 of the product M created as a CAD drawing is three-dimensional-CAD data, and is 
created based on the configuration data of the components inputted by the user as requirements for a 
configuration of Product M. That is, the group attached chart 9 of the product M shown in drawing 2 by the 
configuration data of each part article being attached to predetermined sequence and a predetermined 
location is done. In addition, the direction of vision (direction to see) can set up the CAD drawing of Product M 
freely. 

[0021] Moreover, Product M consists of a unit 10, a unit 11, and a unit 12 as requirements for a configuration 
of the maximum upper layer, and elegance is made in part by units 10 and 12 being attached to a unit 11. The 
unit 10 of these is constituted by components 13-23 (a total of 11 pieces), and elegance is made in part by 
attaching these components 13-23. In addition, although units 11 and 12 are also constructed with two or 
more components, the configuration is omitted here. 

[0022] Next, a procedure until it creates the group attached chart 9 of the product shown in drawing 2 is 
explained. First, the configuration data of the components about Product M are created as a drawing for a 
design, and the assembly structure data about these components are also inputted in parallel to this 
configuration data origination. By this example, the input screen 24 shown in drawing 3 is displayed on a 
display, and an assembly structure entry of data is performed by creating the structure data of a tree format. 
Thereby, Product M consists of three units 10-12 as a ground-floor layer, and it will be set up if the unit 10 of 
them makes components 13-23 the requirements for a configuration. In addition, configuration data are saved 
in the part-shape database 7, and assembly structure data are saved in the assembly structure database 8. 
[0023] And by clicking each carbon button 25 of components 13-23 on an input screen 24, the input screen 26 
shown in drawing 4 is displayed on a display for every each part article, and the condition data with a group 
between components are inputted. The input column 27 of a location with a group (criteria location) and the 
input column 28 of a direction with a group (the direction of a three dimension) are formed in this input screen 
26. In addition, condition data with a group are equivalent to the decomposition direction condition data. 
[0024] Here, a condition entry of data with a group is explained using the example shown in drawing 5 R> 5. In 
order to specify whether the location of the components ( drawing 5 R> 5 components 29) throat used as the 
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candidate for an input is attached to the location of the components ( drawing 5 components 30) throat of the 
point with a group, ****** R of components 29 and ****** S of components 30 are inputted into the input 
column 27. Here, when components 29 move on the basis of components 30, components 29 and components 
30 will be attached. 

[0025] Moreover, as the direction with a group of components 30 of components 29 (Ix, Iy, Iz), i.e., a direction 
with a group, in order to specify the direction with a group over the components 30 of components 29, the 
include angle to X, Y, and the Z-axis is inputted into the input column 28, respectively. And this condition data 
with a group is saved in the assembly structure database 8. In addition, the assembly structure data inputted 
by the input screen 24 and the condition data with a group inputted into these input columns 27 and 28 
constitute decomposition condition data. 

[0026] If the configuration data of components, assembly structure data, and a condition entry of data with a 
group are completed with all components and group attached chart creation mode of Product M is performed, 
a control device 2 will attach components in the procedure with a group decided from assembly structure data 
and condition data with a group, and will create the group attached chart 9 of the product M shown in drawing 
2 . That is, each units 10-12 are separately created by attaching the components 13-23 which are the lowest 
layers first, respectively, and the group attached chart 9 which attaches these units 10-12 in the next phase, 
and is shown in drawing 2 is created. 

[0027] Next, a procedure until it creates an exploded view from the group attached chart 9 of the product M 
shown in drawing 2 is explained. First, the direction (include angle) which the CAD drawing which is the group 
attached chart of Product M looks at is specified. Here, it specifies as a direction which looks at the 
perspective view 31 made to incline about 30 degrees on the basis of the Z-axis as shown in drawing 6 . In 
addition, at the time of assignment of this direction to see, the detached building distance between each part 
articles at the time of decomposition is also specified. 

[0028] Processing which specifies the candidate for decomposition is performed after these assignment 
processings. That is, the "ALL" carbon button 33 and the "UNIT" carbon button 34 are displayed on the 
display screen 32 shown in drawing 6 at the time of the assignment for decomposition. If the "ALL" carbon 
button 33 is clicked between two carbon buttons, the whole product will serve as a candidate for 
decomposition. If the "unit" carbon button 34 is clicked where the unit which wants to create an exploded 
view is clicked on a display on the other hand, the specified unit will serve as a candidate for decomposition. In 
this example, as shown in drawing 7 , a unit 10 is specified as a candidate for decomposition, and only a unit 10 
is taken up and displayed on the display screen 32. 

[0029] A carbon button 35 and the "ground-floor layer" carbon button 36 are "altogether" displayed on the 
display screen 32 shown in drawing 7 after this assignment processing. If a carbon button 35 is "altogether" 
clicked between two carbon buttons, a control unit 2 will create the exploded view which decomposed the 
candidate for decomposition even into the components unit which is a minimum configuration unit. On the 
other hand, if the "ground-floor layer" carbon button 36 is clicked, a control unit 2 will create the exploded 
view disassembled to a ground-floor layer in for [ the ] decomposition. In addition, in this example, since the 
lower layer of a unit 10 is the lowest layer, whichever it chooses [ of a carbon button 35 and the "ground-floor 
layer" carbon button 36 ] "altogether", the same exploded view is created. And decomposition drawing 37 
shown in drawing 8 as a final exploded view is displayed on the display screen 32. 

[0030] That is, a control device 2 creates decomposition drawing 37 by changing the arrangement location of 
the components displayed on the display based on assembly structure data and condition data with a group. If 
it explains in full detail, processing which moves the components ( drawing 5 components 29) used as the 
candidate for migration in a direction with a group and the contrary direction (the decomposition direction) to 
the components ( drawing 5 components 30) used as criteria will be performed for every each part article, and 
decomposition drawing 37 will be created. Decomposition drawing 37 of this example is created, when 
components 14-20 move to + Z direction to components 13, components 21 and 22 move to + Z direction to 
components 20 and components 23 move in the direction of +X to components 13. When a side elevation is 
incidentally specified as a direction which looks at the CAD drawing of Product M, decomposition drawing 38 
as shown in drawin g 9 is created. 
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[0031] Next, when creating an exploded view, the procedure which a control unit 2 performs in accordance 
with the program for exploded view creation is explained according to the flow chart shown in drawing 10 R> 0. 
First, the configuration data of components are incorporated at step (it is only hereafter described as S) 100. 
That is, the configuration data about the components inputted by the user are incorporated from the part- 
shape database 7. 

[0032] Assembly structure data are incorporated in S1 10. That is, the assembly structure data in which the 
relation between each part articles specified by the user is shown are incorporated from the assembly 
structure database 8. 

[0033] Conditions with a group are incorporated in S120. That is, the condition data with a group in which 
relating between the components and components which were specified by the user is shown are incorporated 
from the assembly structure database 8. 

[0034] An exploded view creation command is inputted in S130. That is, drawing creation mode is set as 
exploded view creation mode. The direction which an exploded view looks at is specified in S140. That is, it is 
set up by making a user specify the direction which the group attached chart on a display looks at at which 
include angle the exploded view finally done is obtained. 

[0035] The candidate for decomposition is specified in S150. That is, when the "ALL" carbon button 33 
displayed on a display is chosen and the "UNIT" carbon button 34 is chosen for the whole product, a unit is 
specified as a candidate for decomposition. When a carbon button 35 is chosen "altogether" and the "ground- 
floor layer" carbon button 36 is chosen [ which was displayed on the display ] for all the candidates for 
decomposition in the next phase, even eye a ground-floor layer for selection is specified as a candidate for 
decomposition. 

[0036] Exploded view creation processing is performed in S160. That is, decomposition drawing 37 is created 
by moving each part article to the arrangement location decided from the condition data with a group based on 
assembly structure data and condition data with a group. 

[0037] In S170, display processing to an output unit 4 is performed. That is, decomposition drawing 37 is 
displayed on a display, or a printout is carried out from a printer. And a user operates an input unit 3 if needed, 
and an arrangement change of the components is made to a desired location, or he describes the explanatory 
note about components. 

[0038] By the way, the manual for the assembly operation may be needed about the assembly operation of 
Product M. In this example, when the control device 2 assembles the components plotted from the basis of 
the physical relationship of assembly structure data, and configuration data along with condition data with a 
group, creation of the manual for assembly operation using CAD data is attained. Thereby, the procedure with 
a group about Product M can be offered as a manual for assembly operation to the operator who 
manufactures Product M in sites, such as works. Furthermore, the design check of whether the design drawing 
of Product M was created correctly can also be performed. 

[0039] Moreover, in a manufacture site, in order to exchange the broken components about maintenance of 
Product M, an exploded view may be needed. In this example, decomposition drawing 37 is created by moving 
components in the decomposition direction in which a control device 2 is decided from condition data with a 
group based on assembly structure data and condition data with a group, and changing the arrangement 
location of components, and an operator is provided with it as a manual for assembly operation. Therefore, 
decomposition drawing 37 about the design drawing of Product M will be created automatically, and, as for a 
user, decomposition drawing 37 will be simply obtained at the time of a parts replacement. 
[0040] Therefore, the following effectiveness can be acquired with this operation gestalt. 
(1) Decomposition drawing 37 is created by moving the arrangement location of the components with which a 
control device 2 is plotted from configuration data based on assembly structure data and condition data with a 
group in the predetermined decomposition direction as a manual for the assembly operation of Product M. 
therefore, an operator (user) — the basis of computer exchange — decomposition drawing 37 can be created 
automatically, and when performing exchange of components etc. about maintenance of Product M, 
decomposition drawing 37 can be obtained easily. 

[0041] (2) A control device 2 creates assembly drawing 9 by assembling the components plotted from the 
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basis of the physical relationship of assembly structure data, and configuration data along with condition data 
with a group. Therefore, the procedure with a group of Product M can be offered also as that of computer 
exchange to the operator who manufactures Product M. In addition, an operator can also do the activity of a 
design check of Product M by offering the manual for assembly operation. 

[0042] (3) The condition data with a group used as data required in order to create decomposition drawing 37 
in case Product M is plotted are used. Therefore, when creating decomposition drawing 37, data new for the 
exploded view creation are not needed. Moreover, since the direction of a three dimension is inputted into 
condition data with a group as a direction with a group, it is the thing of three-dimension correspondence and 
decomposition drawing 37 can be plotted. 

[0043] (4) Since it has composition which chooses the whole product M and each units 10-12 as a candidate 
for decomposition, the candidate for decomposition can be freely set up between the whole product M or each 
units 10-12, and the exploded view according to a specification can be created. 

[0044] In addition, an operation gestalt is not limited above, for example, may be changed into the following 
mode. 

- It is not limited to decomposition condition data consisting of assembly structure data and condition data 
with a group, and if it is data required in order to create the exploded view to a design drawing, especially the 
contents will not be asked. For example, although the direction with a group of a three dimension was inputted 
as a decomposition direction, you may be two-dimensional or one dimension if needed. 

[0045] - The decomposition direction condition data are not restricted to condition data with a group. For 
example, it is good also considering the data which newly inputted data in order to create decomposition 
drawing 37 of Product M, and were inputted at this time as decomposition direction condition data. 
[0046] - If the condition data with a group specified as conditions with a group are required in order not to be 
limited to the data inputted into the input screen 26 shown in drawing 4 but to create decomposition drawing 
37, the contents of data will not be asked. 

[0047] - Neither assembly structure data nor the condition entry-of-data format with a group is limited to the 
gestalt of this example. Among these, it may be made to perform a data input by adding assembly structure 
data to the configuration data in parallel to the configuration entry of data of components rather than inputting 
[ for example, ] assembly structure data in a tree format. Moreover, not the gestalt that opens an input screen 
26 but the thing similarly performed in parallel to a configuration entry of data is sufficient also as condition 
data with a group. 

[0048] - It is not limited to the candidate for decomposition being the whole product M or a unit simple 
substance. For example, a control unit 2 makes components to make it disassemble to a user specify, and you 
may make it create the exploded view where only the specified component was disassembled by taking up. 
[0049] - As long as a drawing design can do the system which plots a design drawing not only as a CAD 
system but as that of computer exchange, a system format may be chosen freely. 

[0050] - A record medium is not limited to CD-ROM6, for example, may use other media, such as a floppy 
(trademark) disk and a memory card. 

- The object of a design drawing can use the exploded view automatic listing device 1 of this example, when it 
is not limited to a product M like this example but the design drawing of a variety of products, such as 
autoparts, an electric product, a machine tool, and a toy, is created. 

[0051] The technical thought which can be grasped from said operation gestalt and example of another is 
indicated with the effectiveness below. 

(1) Said decomposition condition data have the location conditions which specified the installation location 
between each part articles, and the decomposition direction conditions specified the direction of a three 
dimension as a decomposition direction, and it is moving said component based on these conditions in the 
direction of a three dimension decided from the decomposition direction conditions, and said exploded view 
creation means changes the arrangement location of these components, and creates said exploded view in 
claims 1-3. In this case, the exploded view corresponding to a three dimension can be created. 
[0052] (2) In claims 1-3 and said technical thought (1), said exploded view creation means creates said 
exploded view per each [ of the unit of said whole manufacture object or this manufacture object ] according 
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to assignment for decomposition. In this case, the exploded view of the whole manufacture object and the 
exploded view of a unit can be created if needed, and the exploded view according to a specification can be 
created. 

[0053] (3) Said decomposition condition data consist of assembly structure data in which the relation between 
each part articles is shown, and decomposition direction condition data in which the migration direction of the 
components at the time of decomposition is shown, and said exploded view is created in claim 4 by changing 
the arrangement location of said component in the decomposition direction decided from these decomposition 
direction condition data based on said assembly structure data and the decomposition direction condition data. 
In this case, the same effectiveness as claim 2 is acquired. 

[0054] (4) In claim 4, said decomposition direction condition data are condition data with a group inputted as 
conditions with a group for attaching components, when creating the group attached chart of said design 
drawing, and said exploded view is created by changing the arrangement location of said component based on 
said condition data with a group. In this case, the same effectiveness as claim 3 is acquired. 
[0055] (5) Said decomposition condition data consist of assembly structure data in which the relation between 
each part articles is shown, and decomposition direction condition data in which the migration direction of the 
components at the time of decomposition is shown, and said exploded view is created in claim 5 at said step 
which creates an exploded view by changing the arrangement location of said component based on assembly 
structure data and decomposition direction condition data in the decomposition direction decided from these 
decomposition direction condition data. In this case, the same effectiveness as claim 2 is acquired. 
[0056] (6) In claim 5, said decomposition direction condition data are condition data with a group inputted as 
conditions with a group for attaching components, when creating the group attached chart of said design 
drawing, and at said step which creates an exploded view, said exploded view is created by changing the 
arrangement location of said component based on said condition data with a group. In this case, the same 
effectiveness as claim 3 is acquired. 
[0057] 

[Effect of the Invention] As explained in full detail above, in case the design drawing to a design object is 
offered according to this invention, an exploded view can be created easily. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to an exploded view automatic listing device, the exploded view 
automatic creation approach, and its record medium. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In designing products (components), such as autoparts, in recent years, CAD 
which is a design system with computer exchange is used widely, as compared with the design of the product 
on the space till then, retrieval and reuse of the past data with easy processing and correction of data with 
which a simulation becomes possible are easy for the design of the product using this CAD system — etc. — 
there are many advantages. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained in full detail above, in case the design drawing to a design object is 
offered according to this invention, an exploded view can be created easily. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, the manual in which the assembly procedure at the 
time of assembling components is shown may be created based on the CAD data created using the CAD 
system. As for the design which used the CAD system, being performed by the independent engine is [ this 
manual preparation activity ] common, and each engine is creating the manual based on CAD data uniquely in 
the present condition. 

[0004] Although the exploded view needed to be put on this manual in order to explain the assembly of 
components gradually, the present condition was creating that exploded view manually based on CAD data. 
Therefore, manual preparation, i.e., exploded view creation, took time and effort very much, and the problem of 
exploded view creation tending to generate a mistake on trouble, long-duration-izing of exploded view creation, 
and an exploded view had arisen. 

[0005] This invention is made in view of the aforementioned trouble, and the purpose is in offering the 
exploded view automatic listing device which can create an exploded view easily, the exploded view automatic 
creation approach, and its record medium. 
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[Means for Solving the Problem] In order to solve the above-mentioned trouble, in invention according to claim 
1 The configuration data of the components are the exploded view automatic listing device which creates the 
design drawing about a manufacture object on the basis of computer exchange, and concerning said 
manufacture object, Let it be a summary to have had an exploded view creation means to create the exploded 
view of said design drawing by changing the arrangement location of the components plotted from said 
configuration data a storage means to memorize decomposition condition data required in order to create an 
exploded view, and based on said decomposition condition data. 

[0007] According to this invention, an exploded view creation means creates the exploded view about a design 
drawing by changing the arrangement location of the components plotted from configuration data based on the 
decomposition condition data memorized by the storage means. Therefore, an exploded view is obtained 
simply, without creating an exploded view automatically and doing a troublesome plot activity, in case the 
assembly-operation manual about a manufacture object is offered. 

[0008] The assembly structure data which said decomposition condition data show the relation between each 
part articles in invention according to claim 1 by invention according to claim 2, Consisting of decomposition 
direction condition data in which the migration direction of the components at the time of decomposition is 
shown, said exploded view creation means makes it a summary to create said exploded view by changing the 
arrangement location of said component based on assembly structure data and the decomposition direction 
condition data in the decomposition direction decided from these decomposition direction condition data. 
[0009] According to this invention, in addition to an operation of invention according to claim 1, exploded view 
creation is performed by changing the arrangement location of components in the decomposition direction 
where an exploded view creation means is decided from the decomposition direction condition data based on 
assembly structure data and the decomposition direction condition data. 

[0010] In invention according to claim 3, in invention according to claim 2, said decomposition direction 
condition data are condition data with a group inputted as conditions with a group for attaching components, 
when creating the group attached chart of said design drawing, and said exploded view creation means makes 
it a summary to create said exploded view by changing the arrangement location of said component based on 
said condition data with a group. 

[001 1] According to this invention, in addition to an operation of invention according to claim 2, an exploded 
view creation means creates an exploded view by changing the arrangement location of components based on 
the condition data with a group inputted as conditions with a group, when creating the group attached chart of 
a design drawing. Therefore, since exploded view creation is performed based on condition data with a group, 
the new data for exploded view creation are not needed, and it is not necessary to newly input the data about 
exploded view creation. 

[0012] By invention according to claim 4 Configuration data of the components are the exploded view 
automatic creation approach which creates the design drawing about a manufacture object on the basis of 
computer exchange, and concerning said manufacture object, Decomposition condition data required in order 
to create an exploded view are memorized by the storage means, and let it be a summary to create the 
exploded view of said design drawing by changing the arrangement location of the components with which an 
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exploded view creation means is plotted from said configuration data based on said decomposition condition 
data. 

[0013] According to this invention, the configuration data of the components about a manufacture object and 
decomposition condition data required in order to create an exploded view are memorized by the storage 
means. And an exploded view is plotted by changing the arrangement location of the components with which 
an exploded view creation means is plotted from configuration data using these data based on decomposition 
condition data. Therefore, an exploded view is obtained simply, without creating an exploded view automatically 
and doing a troublesome plot activity, in case the assembly-operation manual about a manufacture object is 
offered. 

[0014] The configuration data of the components concerning a manufacture object by invention according to 
claim 5, The step with which incorporate decomposition condition data required in order to create an exploded 
view, and a computer remembers them to be for a storage means, The step which creates the exploded view 
of the design drawing about said manufacture object by changing the arrangement location of the components 
with which an exploded view creation command is answered and said computer is plotted from said 
configuration data based on said decomposition condition data, Let it be a summary to have recorded the 
program for making a computer perform the step which said computer makes output said exploded view to an 
output means. 

[0015] According to this invention, the configuration data of the components about a manufacture object and 
decomposition condition data required in order to create an exploded view are memorized by the storage 
means. And an exploded view creation command is answered, the exploded view of the design drawing about a 
manufacture object is created by changing the arrangement location of the components plotted from 
configuration data based on decomposition condition data, and the exploded view is outputted to an output 
means. Therefore, an exploded view is obtained simply, without creating an exploded view automatically and 
doing a troublesome plot activity, in case the assembly-operation manual about a manufacture object is 
offered. 
[0016] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the exploded view automatic listing device 
which materialized this invention is explained according to drawing 1 - drawing 10 . 

[0017] Drawing 1 is the outline block diagram of an exploded view automatic listing device. The exploded view 
automatic listing device 1 creates the design drawing of the product used as a design object by CAD. The 
exploded view automatic listing device 1 is equipped with the control unit 2 as an exploded view creation 
means, the input unit 3, and the output unit 4 as an output means. A control unit 2 creates the drawing about 
a product based on the text and the drawing information on a graphic form that it was inputted by the input 
unit 3, and outputs the drawing to it in the format that an output unit 4 is proper. In addition, a control device 
2 consists of CPU, a ROM, RAM, etc., an input device 3 consists of a keyboard, a pointing device, etc., and an 
output unit 4 consists of a display, a printer, etc. 

[0018] The exploded view automatic listing device 1 is equipped with a reader 5, and the program for exploded 
view automatic creation as a program written in CD-ROM6 as a record medium is read by the reader 5, and it 
is installed on a hard disk (illustration abbreviation). A control unit 2 creates CAD drawings, such as a group 
attached chart and an exploded view, as a design drawing of a product based on this program for exploded 
view automatic creation. 

[0019] The exploded view automatic listing device 1 is equipped with the part-shape database 7 and the 
assembly structure database 8 as a storage means by which the various data inputted using the input device 3 
are memorized. The configuration data (three-dimension data) of the components which are the minimum 
decomposition units of a product are memorized by the part-shape database 7. The various data (assembly 
structure data, condition data with a group) which decide relating between each part articles to be the 
assembly structure database 8 are memorized. This assembly structure data sets up whether predetermined 
components are attached to the components of which point with a group. 

[0020] Drawing 2 is the CAD drawing of the product after the completion with a group displayed on a display. 
The group attached chart 9 of the product M created as a CAD drawing is three-dimensional-CAD data, and is 
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created based on the configuration data of the components inputted by the user as requirements for a 
configuration of Product M. That is, the group attached chart 9 of the product M shown in drawing 2 by the 
configuration data of each part article being attached to predetermined sequence and a predetermined 
location is done. In addition, the direction of vision (direction to see) can set up the CAD drawing of Product M 
freely. 

[0021] Moreover, Product M consists of a unit 10, a unit 11, and a unit 12 as requirements for a configuration 
of the maximum upper layer, and elegance is made in part by units 10 and 12 being attached to a unit 11. The 
unit 10 of these is constituted by components 13-23 (a total of 11 pieces), and elegance is made in part by 
attaching these components 13-23. In addition, although units 11 and 12 are also constructed with two or 
more components, the configuration is omitted here. 

[0022] Next, a procedure until it creates the group attached chart 9 of the product shown in drawing 2 is 
explained. First, the configuration data of the components about Product M are created as a drawing for a 
design, and the assembly structure data about these components are also inputted in parallel to this 
configuration data origination. By this example, the input screen 24 shown in drawing 3 is displayed on a 
display, and an assembly structure entry of data is performed by creating the structure data of a tree format. 
Thereby, Product M consists of three units 10-12 as a ground-floor layer, and it will be set up if the unit 10 of 
them makes components 13-23 the requirements for a configuration. In addition, configuration data are saved 
in the part-shape database 7, and assembly structure data are saved in the assembly structure database 8. 
[0023] And by clicking each carbon button 25 of components 13-23 on an input screen 24, the input screen 26 
shown in drawing 4 is displayed on a display for every each part article, and the condition data with a group 
between components are inputted. The input column 27 of a location with a group (criteria location) and the 
input column 28 of a direction with a group (the direction of a three dimension) are formed in this input screen 
26. In addition, condition data with a group are equivalent to the decomposition direction condition data. 
[0024] Here, a condition entry of data with a group is explained using the example shown in drawing 5 R> 5. In 
order to specify whether the location of the components ( drawing 5 R> 5 components 29) throat used as the 
candidate for an input is attached to the location of the components ( drawing 5 components 30) throat of the 
point with a group, ****** R of components 29 and ****** S of components 30 are inputted into the input 
column 27. Here, when components 29 move on the basis of components 30, components 29 and components 
30 will be attached. 

[0025] Moreover, as the direction with a group of components 30 of components 29 (Ix, Iy, Iz), i.e., a direction 
with a group, in order to specify the direction with a group over the components 30 of components 29, the 
include angle to X, Y, and the Z-axis is inputted into the input column 28, respectively. And this condition data 
with a group is saved in the assembly structure database 8. In addition, the assembly structure data inputted 
by the input screen 24 and the condition data with a group inputted into these input columns 27 and 28 
constitute decomposition condition data. 

[0026] If the configuration data of components, assembly structure data, and a condition entry of data with a 
group are completed with all components and group attached chart creation mode of Product M is performed, 
a control device 2 will attach components in the procedure with a group decided from assembly structure data 
and condition data with a group, and will create the group attached chart 9 of the product M shown in drawing 
2 . That is, each units 10-12 are separately created by attaching the components 13-23 which are the lowest 
layers first, respectively, and the group attached chart 9 which attaches these units 10-12 in the next phase, 
and is shown in drawing 2 is created. 

[0027] Next, a procedure until it creates an exploded view from the group attached chart 9 of the product M 
shown in drawing 2 is explained. First, the direction (include angle) which the CAD drawing which is the group 
attached chart of Product M looks at is specified. Here, it specifies as a direction which looks at the 
perspective view 31 made to incline about 30 degrees on the basis of the Z-axis as shown in drawing 6 . In 
addition, at the time of assignment of this direction to see, the detached building distance between each part 
articles at the time of decomposition is also specified. 

[0028] Processing which specifies the candidate for decomposition is performed after these assignment 
processings. That is, the "ALL" carbon button 33 and the "UNIT" carbon button 34 are displayed on the 
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display screen 32 shown in drawing 6 at the time of the assignment for decomposition. If the "ALL" carbon 
button 33 is clicked between two carbon buttons, the whole product will serve as a candidate for 
decomposition. If the "unit" carbon button 34 is clicked where the unit which wants to create an exploded 
view is clicked on a display on the other hand, the specified unit will serve as a candidate for decomposition. In 
this example, as shown in drawing 7 , a unit 10 is specified as a candidate for decomposition, and only a unit 10 
is taken up and displayed on the display screen 32. 

[0029] A carbon button 35 and the "ground-floor layer" carbon button 36 are "altogether" displayed on the 
display screen 32 shown in drawing 7 after this assignment processing. If a carbon button 35 is "altogether" 
clicked between two carbon buttons, a control unit 2 will create the exploded view which decomposed the 
candidate for decomposition even into the components unit which is a minimum configuration unit. On the 
other hand, if the "ground-floor layer" carbon button 36 is clicked, a control unit 2 will create the exploded 
view disassembled to a ground-floor layer in for [ the ] decomposition. In addition, in this example, since the 
lower layer of a unit 10 is the lowest layer, whichever it chooses [ of a carbon button 35 and the "ground-floor 
layer" carbon button 36 ] "altogether", the same exploded view is created. And decomposition drawing 37 
shown in drawing 8 as a final exploded view is displayed on the display screen 32. 

[0030] That is, a control device 2 creates decomposition drawing 37 by changing the arrangement location of 
the components displayed on the display based on assembly structure data and condition data with a group. If 
it explains in full detail, processing which moves the components ( drawing 5 components 29) used as the 
candidate for migration in a direction with a group and the contrary direction (the decomposition direction) to 
the components ( drawing 5 components 30) used as criteria will be performed for every each part article, and 
decomposition drawing 37 will be created. Decomposition drawing 37 of this example is created, when 
components 14-20 move to + Z direction to components 13, components 21 and 22 move to + Z direction to 
components 20 and components 23 move in the direction of +X to components 13. When a side elevation is 
incidentally specified as a direction which looks at the CAD drawing of Product M, decomposition drawing 38 
as shown in drawing 9 is created. 

[0031] Next, when creating an exploded view, the procedure which a control unit 2 performs in accordance 
with the program for exploded view creation is explained according to the flow chart shown in drawing 10 R> 0. 
First, the configuration data of components are incorporated at step (it is only hereafter described as S) 100. 
That is, the configuration data about the components inputted by the user are incorporated from the part- 
shape database 7. 

[0032] Assembly structure data are incorporated in S1 10. That is, the assembly structure data in which the 
relation between each part articles specified by the user is shown are incorporated from the assembly 
structure database 8. 

[0033] Conditions with a group are incorporated in S120. That is, the condition data with a group in which 
relating between the components and components which were specified by the user is shown are incorporated 
from the assembly structure database 8. 

[0034] An exploded view creation command is inputted in S130. That is, drawing creation mode is set as 
exploded view creation mode. The direction which an exploded view looks at is specified in S140. That is, it is 
set up by making a user specify the direction which the group attached chart on a display looks at at which 
include angle the exploded view finally done is obtained. 

[0035] The candidate for decomposition is specified in S150. That is, when the "ALL" carbon button 33 
displayed on a display is chosen and the "UNIT" carbon button 34 is chosen for the whole product, a unit is 
specified as a candidate for decomposition. When a carbon button 35 is chosen "altogether" and the "ground- 
floor layer" carbon button 36 is chosen [ which was displayed on the display ] for all the candidates for 
decomposition in the next phase, even eye a ground-floor layer for selection is specified as a candidate for 
decomposition. 

[0036] Exploded view creation processing is performed in S160. That is, decomposition drawing 37 is created 
by moving each part article to the arrangement location decided from the condition data with a group based on 
assembly structure data and condition data with a group. 

[0037] In S170, display processing to an output unit 4 is performed. That is, decomposition drawing 37 is 
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displayed on a display, or a printout is carried out from a printer. And a user operates an input unit 3 if needed, 
and an arrangement change of the components is made to a desired location, or he describes the explanatory 
note about components. 

[0038] By the way, the manual for the assembly operation may be needed about the assembly operation of 
Product M. In this example, when the control device 2 assembles the components plotted from the basis of 
the physical relationship of assembly structure data, and configuration data along with condition data with a 
group, creation of the manual for assembly operation using CAD data is attained. Thereby, the procedure with 
a group about Product M can be offered as a manual for assembly operation to the operator who 
manufactures Product M in sites, such as works. Furthermore, the design check of whether the design drawing 
of Product M was created correctly can also be performed. 

[0039] Moreover, in a manufacture site, in order to exchange the broken components about maintenance of 
Product M, an exploded view may be needed. In this example, decomposition drawing 37 is created by moving 
components in the decomposition direction in which a control device 2 is decided from condition data with a 
group based on assembly structure data and condition data with a group, and changing the arrangement 
location of components, and an operator is provided with it as a manual for assembly operation. Therefore, 
decomposition drawing 37 about the design drawing of Product M will be created automatically, and, as for a 
user, decomposition drawing 37 will be simply obtained at the time of a parts replacement. 
[0040] Therefore, the following effectiveness can be acquired with this operation gestalt. 
(1) Decomposition drawing 37 is created by moving the arrangement location of the components with which a 
control device 2 is plotted from configuration data based on assembly structure data and condition data with a 
group in the predetermined decomposition direction as a manual for the assembly operation of Product M. 
therefore, an operator (user) — the basis of computer exchange — decomposition drawing 37 can be created 
automatically, and when performing exchange of components etc. about maintenance of Product M, 
decomposition drawing 37 can be obtained easily. 

[0041] (2) A control device 2 creates assembly drawing 9 by assembling the components plotted from the 
basis of the physical relationship of assembly structure data, and configuration data along with condition data 
with a group. Therefore, the procedure with a group of Product M can be offered also as that of computer 
exchange to the operator who manufactures Product M. In addition, an operator can also do the activity of a 
design check of Product M by offering the manual for assembly operation. 

[0042] (3) The condition data with a group used as data required in order to create decomposition drawing 37 
in case Product M is plotted are used. Therefore, when creating decomposition drawing 37, data new for the 
exploded view creation are not needed. Moreover, since the direction of a three dimension is inputted into 
condition data with a group as a direction with a group, it is the thing of three-dimension correspondence and 
decomposition drawing 37 can be plotted. 

[0043] (4) Since it has composition which chooses the whole product M and each units 10-12 as a candidate 
for decomposition, the candidate for decomposition can be freely set up between the whole product M or each 
units 10-12, and the exploded view according to a specification can be created. 

[0044] In addition, an operation gestalt is not limited above, for example, may be changed into the following 
mode. 

- It is not limited to decomposition condition data consisting of assembly structure data and condition data 

with a group, and if it is data required in order to create the exploded view to a design drawing, especially the 

contents will not be asked. For example, although the direction with a group of a three dimension was inputted 

as a decomposition direction, you may be two-dimensional or one dimension if needed. 

[0045] - The decomposition direction condition data are not restricted to condition data with a group. For 

example, it is good also considering the data which newly inputted data in order to create decomposition 

drawing 37 of Product M, and were inputted at this time as decomposition direction condition data. 

[0046] - If the condition data with a group specified as conditions with a group are required in order not to be 

limited to the data inputted into the input screen 26 shown in drawing 4 but to create decomposition drawing 

37, the contents of data will not be asked. 

[0047] - Neither assembly structure data nor the condition entry-of-data format with a group is limited to the 
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gestalt of this example. Among these, it may be made to perform a data input by adding assembly structure 
data to the configuration data in parallel to the configuration entry of data of components rather than inputting 
[ for example, ] assembly structure data in a tree format. Moreover, not the gestalt that opens an input screen 
26 but the thing similarly performed in parallel to a configuration entry of data is sufficient also as condition 
data with a group. 

[0048] - It is not limited to the candidate for decomposition being the whole product Mora unit simple 
substance. For example, a control unit 2 makes components to make it disassemble to a user specify, and you 
may make it create the exploded view where only the specified component was disassembled by taking up. 
[0049] - As long as a drawing design can do the system which plots a design drawing not only as a CAD 
system but as that of computer exchange, a system format may be chosen freely. 

[0050] - A record medium is not limited to CD-ROM6, for example, may use other media, such as a floppy 
(trademark) disk and a memory card. 

- The object of a design drawing can use the exploded view automatic listing device 1 of this example, when it 
is not limited to a product M like this example but the design drawing of a variety of products, such as 
autoparts, an electric product, a machine tool, and a toy, is created. 

[0051] The technical thought which can be grasped from said operation gestalt and example of another is 
indicated with the effectiveness below. 

(1) Said decomposition condition data have the location conditions which specified the installation location 
between each part articles, and the decomposition direction conditions specified the direction of a three 
dimension as a decomposition direction, and it is moving said component based on these conditions in the 
direction of a three dimension decided from the decomposition direction conditions, and said exploded view 
creation means changes the arrangement location of these components, and creates said exploded view in 
claims 1-3. In this case, the exploded view corresponding to a three dimension can be created. 
[0052] (2) In claims 1-3 and said technical thought (1), said exploded view creation means creates said 
exploded view per each [ of the unit of said whole manufacture object or this manufacture object ] according 
to assignment for decomposition. In this case, the exploded view of the whole manufacture object and the 
exploded view of a unit can be created if needed, and the exploded view according to a specification can be 
created. 

[0053] (3) Said decomposition condition data consist of assembly structure data in which the relation between 
each part articles is shown, and decomposition direction condition data in which the migration direction of the 
components at the time of decomposition is shown, and said exploded view is created in claim 4 by changing 
the arrangement location of said component in the decomposition direction decided from these decomposition 
direction condition data based on said assembly structure data and the decomposition direction condition data. 
In this case, the same effectiveness as claim 2 is acquired. 

[0054] (4) In claim 4, said decomposition direction condition data are condition data with a group inputted as 
conditions with a group for attaching components, when creating the group attached chart of said design 
drawing, and said exploded view is created by changing the arrangement location of said component based on 
said condition data with a group. In this case, the same effectiveness as claim 3 is acquired. 
[0055] (5) Said decomposition condition data consist of assembly structure data in which the relation between 
each part articles is shown, and decomposition direction condition data in which the migration direction of the 
components at the time of decomposition is shown, and said exploded view is created in claim 5 at said step 
which creates an exploded view by changing the arrangement location of said component based on assembly 
structure data and decomposition direction condition data in the decomposition direction decided from these 
decomposition direction condition data. In this case, the same effectiveness as claim 2 is acquired. 
[0056] (6) In claim 5, said decomposition direction condition data are condition data with a group inputted as 
conditions with a group for attaching components, when creating the group attached chart of said design 
drawing, and at said step which creates an exploded view, said exploded view is created by changing the 
arrangement location of said component based on said condition data with a group. In this case, the same 
effectiveness as claim 3 is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the exploded view automatic listing device in 1 operation gestalt. 

[Drawing 2] The CAD drawing of the product after the completion with a group displayed on a display. 

[Drawing 3] Assembly structure entry-of-data screen Fig. 

[Drawing 4] A condition entry-of-data screen Fig. with a group. 

[Drawing 5] The explanatory view about condition data with a group. 

[Drawing 6] The screen Fig. where the group attached chart of a product was displayed. 

[Drawing 7] The screen Fig. where an assignment indication of the one unit was given. 

[Drawing 8] The screen Fig. where the exploded view of a unit was displayed. 

[Drawing 9] Other screen Figs, where the exploded view of a unit was displayed. 

[Drawing 10] The flow chart performed by exploded view creation time. 

[Description of Notations] 

1 [ — CD-ROM as a record medium, 7 / — The part-shape database as a storage means 8 / — The 
assembly structure database as a storage means 9 / — A group attached chart, 13-21 / — 37 Components, 
38 / — An exploded view, M / — Product as a manufacture object. ] — An exploded view automatic listing 
device, 2 — The control unit as an exploded view creation means, 4 — The output unit as an output means, 6 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 6] 
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[Drawing 10] 
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[Translation done.] 
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